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$(n, k)$ , $f_{n}(k)$ ,
$(n, k)$ , $a_{i}(i=0,1)$ ,
$f_{n}^{i}(k)$ . , $n=1,2$,3, $\cdot$ . . k $=0,1$ ,2, $\cdot$ . . .






. , $(n, k)$ $f_{n}^{i}(k)\geq f_{n}^{1-i}(k)$ , $a_{i}(i=0,1)$
. $(n, k)$ $f_{n}^{0}(k)=f_{n}^{1}(k)$ , $a_{0}$ $a_{1}$ , $a_{0}$
. , $n$ ,
$-B\leq f_{n}(k)-fn(k-1)\leq R$ (5)
$-kB\leq f_{n}(k)-f_{n}(0)\leq kR$ . (6)
68
.
, $n=1,2,3,$ $\cdots$ $k=0,1$ ,2, $\cdot$ . . .
$d_{n}(k)=f_{n}^{0}(k)-fn(1k)$ (7)









1(i) $(n, k-1)$ , $(n, k)$
. :
(ii) $(n, k)$ .\acute \supset ,
$p(B+R)\geq dn(k)$
, $(n, k-1)$ .
( ) $(n, k-1)$ ,
$-p(B+R)\leq d_{n}(k-1)$
, ($n$ , .
3
$P$ , $p$ $s$ $t$ ,
. 2 $(n, k)$ , p
$(s, t)$ , $(n, k, s, t)$ . ,
$X=1$ , ($s+1$ , ( [$5|$
).
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$(n, k, s, t)$ , 1 $(n-1,0, S,t)$ , $k+1$
, (k+1)R . , C
. , $(n, k, s, t)$ $a_{1}$ , $s/(s+t)$ $k+1$
, $(n-1,0,S+1,t)$ . (k+1)B . ,
$t/(s+t)$ , $(n-1, k+1, s,t+1)$
.
, $f_{n}(k;s,\backslash t)$ $(n, k, s, t)$ . , $i=0,1$
, $f_{n}^{i}(k;s,t)$ $(n, k,s, t)$ , a’ ,
. , $n.=1.,$ $2$ ,3, $\cdot$ . . $k=0,1,2,$ $\cdots$ ,




$f_{n}^{1}(k;s, t)= \frac{s}{s+t}\{-(k+1)B+f_{n-1}(0;S+1, t)\}+\frac{t}{s+t}f_{n-1}(k+1, s, t. +1)$ . (11)
. , $(n, k;st:)$ , $f_{n}^{i}(k;s,t)\geq f_{n}^{1-i}(k;s,t)$ a,(i $=0,1$ )
, $f_{n}^{0}(k;s, t)=f_{ll}^{1}(k;S, t)$ , $a_{0}$ $a_{1}$
, $f_{n}^{0}(k;s, t)=fn^{1}(k;s, t)$ , $a_{0}$ . $n$
$-B\leq f_{n}(k;s, t)-fn(k-1;s, t)\leq R$ . (12)
$-kB\leq f_{n}(k;s, t)-fn(0;s, t)\leq kR$. (13)
. $n=1,2,3,$ $\cdots$ $k=0,1$ ,2, $\cdot$ . . ,
$d_{n},(k;s,t)=f_{n}^{0}(k;S,t)-f^{1}n(k;s, t)$
$d_{n}(k;s,t)=-C+(k+1)(R+s+\overline{t}^{B)}+f_{n-1}(\mathrm{o};s, t)$
$- \frac{s}{s+t}f_{n-1}(0;\dot{S}+1,t)-\frac{\iota}{s+l}f_{n}-1(k+1;s, t+1)$ . (14)
$d_{n}(k-1;s, t)=-C+k(R+\overline{s+t}^{B)}\vee+f_{n-1}(0;S, t)$
$- \frac{s}{s+t}f_{n-1}(0;S+1, t)-\frac{t}{s+t}fn-1(k;s, t+1)$ . (15)
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$d_{n}(k;s, t)-d_{n}(k-1, s, t)=(R+ \frac{s}{s+l}B)-\frac{t}{s+t}\{f_{n-}1(k+1;s, t+1)$
$-f_{n-1}(k;s, t+1)\}$ .
.
$f_{n-1}(k+1, s,t+1)-f_{n-1}(k, s, t+1)\leq R$
$d_{n}(k-1, S, t)+s+\overline{t}^{(B}+R)\leq d_{n}(k, s, t)$ .
.
2(i) $(n, k-1, S, t)$ , $(n, k, s, t)$
.
(ii) $(n, k, s, t)$ ,
$\frac{s}{s+t}(B+R).\geq d_{n}(k, S, t)$
, $(n, k-1, st)$: .
(iii) $\text{ }$ $(n, k-1, s, t)$ ,
$- \frac{s}{s+t}(B+R)\leq d_{n}(k-1, S, t)$
, $(n, k, s,t)$ .
3 $n=0,1,2,$ $\cdots$ $k=1,2$,3, $\cdot$ . . ,
$f_{n}(k;s+1;t)\leq f_{n}(k;s,t)\leq f_{n}(k;s,t+1)$
. $n$ . $n=0$ . $n=1$ ,
$f_{1}^{0}(k;s+1, t)=f^{0}1(k;S, t)$
$f_{1}^{1}(k;s+1, t)=f^{1}1(k;s, t)- \frac{t}{(_{S}+t)(s+t+1)}(k+1)(B+R)$ ,
,
$f_{1}(k;s+1, t)= \max\{f_{1}^{0}(k;S+1, t),f_{1}^{1}(k;s+1, t)\}$
$\leq\max\{f_{1}^{01}(k;s, t), f_{1}(k;S, t)\}$
$=f_{1}(k;s, t)$ ,
$f1(k;s, t)\leq f_{1}(k;S, t+1)$ .
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$n=1$ .
$f_{n-1}(k;S+1, t)\leq f_{n-1}(k;s, t)\leq f_{n-1}(k;s,t+1)$ .
.
$f_{n}^{0}(k;S+1, t)-f^{0}n(k;S, t)=fn-1(0;s+1, t)-fn-1(0;s, t)$
,
$f_{n}^{0}(k;S+1,t)-f_{n}^{0}(k;s, t)\leq 0$ (16)
$f_{n}^{1}(k;s+1, t)-f_{n}1(k;S, t)=( \frac{s}{s+t}-\frac{s+1}{s+t+1})(k+!)B$
$+ \frac{s+1}{s+t+1}f_{n-1}(\mathrm{o};s+2, t)-\frac{s}{s+t}f_{n-1}(0;S+1, t)$
$+ \frac{t}{s+t+1}f_{n-1}(k+1;S+1, t+1)-\frac{t}{s+t}f_{n-}1(k+1;S, b+1)$ .
, ’)m\ni -l $(0;s+.2, t)\leq f_{n-1}(0;s+1, t)$ -l(k+l; $s+1,$ $t+1$ ) $\leq$
$fn-1(k+1;s, t+1)$
$f_{n}^{1}(k;s+1, t)-f_{n}^{1}(k;s, t) \leq\frac{t}{(_{S}+t)(s+t+1)}\{-(k+1)B+f_{n}-1(\mathrm{o};s+1, t)$
$-f_{n-1}(k+1;S, t+1)\}$
, $f_{n-1}(0;.s+1,.t)\leq f_{n-1}(0;s, t),$ ’ $f_{n-1}(k+1;s, t+1)\geq f_{n-}1(k+1;S, t)$















$\bullet$ $a_{0},$ $a_{1}$ .
$\bullet$
$a_{0}$ , $q=1$ X .
$\bullet$






$\bullet$ $(n, k, s, t)$ .
$\bullet$ $(n, k_{S},, t)$ $a_{0}$ , C . , 1 $(n-$
$1$ , $0,s,$ $t)$ . $k+1$ ,
(k+1)R .
$\bullet$ $(n, k, s, t)$ $a_{1}$ ,
- s/(s+t) $(n-1,0, s+1,t)$ . $k+1$
, (k+1)B .
- $t/(s+t)$ $(n-1, k+1, s,t+1)$ .
, 2 , -




$\bullet$ $a_{0},$ $a_{1}$ .
$\bullet$








$\bullet$ q , $p$ .
$\bullet$ $p$ $s$ $t$ .
$(n, s, t)$ .
$\bullet$ $(n, s, t)$ $a_{0}$ ,
.
$-$ $\grave{q}$ X $=1$ , $(n-1,s, t)$ .
$-$ 1–q X $=0$ , $(n-. 1, s.’ t)$ .
$\bullet$ $(n, s, t)$ $a_{1}$ ,
$-$ $s/(s+t)$ $\mathrm{Y}=1$ , $(n-1, s+1, t)$ .
$-$ $t/(s+t)$ Y $=0$ , $(n-1, s, t+1)$ .
, 2 k ,
.
[1] Berry, D. A. and Fristedt, B. (1985). Bandit Problems: Sequential Allocation of Ex-
periments. Chapman and Hall.
[2] Bradt, R. N., Johnson, S. M. and Karlin, S. (.1956). On sequential designs for maxi-
mizing the sum of $n$ observations. Annals of Mathematical Statistics 27, 1060-1074.
[3] Chandy, K. M., Browne, J. C., Dissly, C. W., and Uhrig, W. R. (1975). Analytic
models for rollback and recovery strategies in data base systems. IEEE Transactions
on Software Engineering SE-1, 10&110.
[4] Chandy, K. M. and Ramamoorthy, C. V. (1972). Rollback and recovery $\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{t}\vee \mathrm{e}\mathrm{g}\mathrm{i}\mathrm{e}\mathrm{S}$ for
. computer programs. IEEE Transactions on Computer C-21, 546-556.
[5] $\mathrm{D}\mathrm{e}\mathrm{G}\mathrm{r}\mathrm{o}\mathrm{o}\mathrm{t}$, M. H. (1970). \’Optimal Statistical Decisions. $\mathrm{M}\mathrm{c}\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{w}$-Hill, New York.
[6] Gelenbe, E. (1979). On the optimum checkpoint interval. Journal of Association on
Computing Machinary 2, 259.270.
[7] Kaio, N. and Osaki, S. (1985). A note on optimum check $\mathrm{p}_{\mathrm{o}\mathrm{i}\mathrm{n}\mathrm{t}}.\mathrm{i}\mathrm{n}\mathrm{g}$policies. Microelec-
tron. Reliability 25, 451-453.
[8] Ross, S. M. (1983). Introduction to Stochastic Dynamic Programming. Academic Press,
New York.
74
[9] Sandoh, H. and Kawai, H. (1991). An optimal $N$-job backup policy maximizing avail-
ability for a hard computer disk. Journal of the Operations Research Society of Japan
34, 383.390.
[10] Toueg, S. and $\mathrm{B}\mathrm{a}\mathrm{b}\mathrm{a}\mathrm{o}g\mathrm{l}\mathrm{u}\sim,\tilde{\mathrm{O}}$ . (1984). On the optimum checkpoint selection problem.
SIAM Journal of Computer 13, 630-649.
[11] Young, J. W. (1974). A first order approximation to the optimum checkpoint interval.
Communications of $ACM17$, 530-531.
75
